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Experimental 

Crystal data 

Ci4H2iBr2N2"'C7H703S" 
M, = 548.32 
Monoclinic, Pijc 
a = 14.008 (5) A 
b = 10.404 (5) A 
c = 17.157 (5) A 
= 110.148 (5)° 

Data collection 

Bruker SMART CCD area-detector 
diffractoineter 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
T^i„ = 0.414, r„,„ = 0.764 



V = 2347.4 (16) A-' 
Z = 4 

Mo Ka radiation 
jLt = 3.57 mm^' 
r = 293 K 

0.30 X 0.10 X 0.08 mm 



14496 measured reflections 
4608 independent reflections 
2343 reflections with / > 2a(l) 
Ri„, = 0.052 
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Key indicators: single-crystal X-ray study; T = 293 K; mean o-(C-C) = 0.006 A; 
R factor = 0.047; wR factor = 0.1 14; data-to-parameter ratio = 16.9. 



The title compound, Ci4H2iBr2N2*-C7H703S^, features a salt 
of protonated bromhexine, a pharmaceutical used in the 
treatment of respiratory disorders, and the p-toluenesulfonate 
anion. The crystal packing is stabilized by intermolecular N— 
H- ■ O, N-H- ■ Br and C-H- ■ O hydrogen bonds. 



Related literature 

For salts of bromhexine, see: Koo et al. (1984); Shimizu & 
Nishigaki (1983); Shimizu et al. (1983, 1984). 





Refinement 

R[F^ > 2a{F^)] = 0.047 

wR(F^) = 0.114 

S = 1.00 

4608 reflections 

272 parameters 

4 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap„„j = 0.78 e A"' 

Ap„i„ = -0.71 e A"' 



D- 


H-A 




D-H 


H - .4 


D-A 


D-H- - A 


Nl 


-HI- ■ 


02' 


0.85 (3) 


1.93 (4) 


2.756 (4) 


161 (4) 


N2 


-HIA- 


■ 01" 


0.85 (3) 


2.11 (3) 


2.926 (4) 


162 (4) 


N2 


-H2B- 


■ Brl 


0.84 (2) 


2.67 (3) 


3.068 (3) 


111 (2) 


C7- 


-H7A- 


■ 02 


0.97 


2.47 


3.257 (5) 


138 



Symmetry codes: fi) —x + 1. _v — 5, — z + ^; (ii) —x + 1. — y + 1, — z. 

Data collection: SMART (Bruker, 1998); cell refinement: SAINT 
(Bruker, 1998); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 for Windows (Farrugia, 1997); software used to prepare 
material for publication: PLATON (Spek, 2009). 

SM would like to thank the CSIR, India, for a research 
associateship. The authors thanks Professor T. N. Guru Row 
for scientific discussions. 



Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: BT5564). 
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7V-(2-Ammo-3,5-dibromobenzyl)-A^-methylcyclohexan-l-aminium p-toluenesulfonate 



M, M. Maste, S, Mahapatra, K, K, Ramachandran, K, N, Venugopala and A. R, Bhat 



Comment 



There are only three crystal structures on Bromhexine reported in the literature. Analysis of all reported structure of Brom- 
hexine indicates that the A'-methyl amino group of Bromhexine is basic in nature and forms a salt with HCl (Koo et al, 
1984), salicylic acid (Shimizu et al, 1984) and l,2-benzisothiazol-3(2//)-one 1,1-dioxide (Shimizu et al, 1983). A similar 
case is found in the current study where Bromhexine forms a salt with paratoluene sulfonic acid by transfering a proton from 
sulfonic acid group to A^-methyl amino group. The crystal structure is stabilized by N — H - 0, N — H - Br and C — H - 0 
intermolecular interactions. 



An equimolar ratio (1:1) of Bromhexine and para-toluene sulfonic acid were dissolved in ethanol and kept for crystallization 
at room temperature yielding plate shape crystals. 



In the absence of significant anomalous dispersion effects, Friedel pairs were merged. HI was freely refined, but all other 
H atoms were positioned geometrically and refined using a riding model. 



Experimental 



Refinement 



Figures 

I ^ 




Fig. 1. View of the title compound with the atom numbering scheme. Displacement ellipsoids 
for non-H atoms are drawn at the 50% probability level. 



iV-(2-Amino-3,5-dibromobenzyl)-iV-methylcyclohexan-1-aminium p-toluenesulfonate 



Crystal data 



M,-= 548.32 



a = 14.008 (5) A 
6= 10.404(5) A 
c= 17.157 (5) A 
|3= 110.148 (5)° 



Ci4H2iBr2N2 ■C7H7O3S 



Monoclinic, P2i/c 
Hall symbol: -P 2ybc 



^"(000)= 1112 

Dx= 1.551 Mgm"^ 
Mo Ka radiation, X = 0.71073 A 
Cell parameters from 2343 reflections 
6 = 2.3-26.0° 



H = 3.57 mm 
r=293K 
Needle, colorless 
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F= 2347.4 (16) 
Z = 4 



0.30 X 0.10 X 0.08 mm 



Data collection 

Bruker SMART CCD area-detector 
diifractometer 

Radiation source: fine-focus sealed tube 

graphite 

9 and co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
rmm = 0.414, r„ax = 0.764 
14496 measured reflections 



4608 independent reflections 

2343 reflections with /> 2a(/) 
Rm = 0.052 

6max = 26.0°, Omin = 2.3° 
/!=-15^17 

Z = -21^21 



Refinement 

Refinement on 
Least-squares matrix: fijU 



RiF^ > IfsiF^)] = 0.047 



w/?(i^) = 0.114 

5'= 1.00 

4608 reflections 
272 parameters 
4 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difl^erence Fourier map 
Hydrogen site location: inferred fi'om neighbouring 

sites 

H atoms treated by a mixture of independent and 
constrained reflnement 

w= V[c\Fo^) + (O.OSOPf] 

where P = (Fo^ + IFc^yS 

(A/a)„ax< 0.001 

Apmax = 0.78eA"^ 
Apmin = -0.71eA"2 



Special details 

Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are estimated from the 
variances of the (full) variance-covariance matrix. The cell e.s.d.'s are taken into account in the estimation of distances, angles and tor- 
sion angles 

Refinement. Refinement of against ALL reflections. The weighted /{-factor wR and goodness of fit S are based on F^ , conventional 
i?-factors R are based on F, with F set to zero for negative F^. The threshold expression of -F'^ > 2a{F^) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement, /^-factors based on F^ are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 



Brl 

Br2 

Nl 

N2 

CI 



0.06429 (3) 
0.14386(4) 

0.5129 (2) 
0.2969 (2) 
0.2959 (3) 



y 

0.35949 (7) 
0.34597 (7) 

0.2898 (3) 
0.3732 (5) 
0.3727 (4) 



-0.08435 (3) 
0.25939 (3) 
0.1723 (2) 
-0.0301 (2) 
0.1844(2) 



^iso*/^eq 

0.0854 (3) 
0.0893 (3) 

0.0330 (11) 
0.0666 (16) 
0.0411 (14) 
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Atomic displacement parameters (A^) 
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Geometric parameters (A, °) 
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A O C /I \ 

U.5D \i) 


A XJ1 /ID 

C14 — rll4D 


A AiCAA 

U.yoUU 


Ci — L.2 




C14 — xll4C 


u.youu 


CI — Co 


1 mo /cA 


C14 — hll4A 


A n/;AA 

u.youu 


— 


1 TOA 

V.iyK) \p) 


CID — ClO 


1 TOO i 

l.jsy yp) 


L.J — L.4 


i.JOZ (Oj 


Cij — CzU 


i.joo \p) 


LA — CD 


1 ylAiC 
i.4U0 (OJ 


Clo — CI / 


l.jOl (0) 


Cj — Co 


1 /1A1 /"CA 

1.4U1 (5) 


C 1 / — C 1 o 


1 "JA/l in\ 
1.3y4 (/) 


Co — C/ 


l.Dzl (0) 


Clo — ciy 


1.3/1 (/) 


Co — cy 


1.511 \l) 


C 1 o — Cz 1 


1.535 (/) 


C8 — C 1 3 


1.529 (6) 


C19 — C20 


1.391 (6) 


cy — ciu 


1.3/6 ( /) 


C 1 0 — H 1 0 


A AIAA 

u.y3uu 






PI 7 HI 7 




Cll— C12 


1.505 (7) 


C19— H19 


0.9300 


C12— C13 


1.525 (7) 


C20— H20 


0.9300 


CI— HIA 


0.9300 


C21— H21A 


0.9600 


C3— H3 


0.9300 


C21— H21B 


0.9600 


C7— H7A 


0.9700 


C21— H21C 


0.9600 


Brl-N2 


3.068 (3) 


H1A-H7A 


2.5400 


Brl- ■■Br2' 


3.880 (2) 


HlA-03™ 


2.6500 


Br2-Brl" 


3.880 (2) 


TT^ A TTTT^ 

H2A ■•■H7B 


2.0100 


Brl-H2B 


2.67 (3) 


H2A-S1''' 


3.16 (3) 


Br2-H19'" 


3.1200 


H2A-01''' 


2.11 (3) 


S1-H14C" 


3.1100 


H2A— C7 


2.64 (3) 


si-Hr 


3.15(3) 


H2B-Brl 


2.67 (3) 


Sl-mA'" 


3.16(3) 


H2B-H12B''' 


2.4100 


01-C7 


3.312 (5) 


H3-H17'' 


2.5200 


01-N2''' 


2.926 (4) 


H3 -miA" 


2.3900 


02-Nr 


2.756 (4) 


H7A- -HIA 


2.5400 


02-C14'' 


3.337 (4) 


H7A-C13 


2.5900 


02-C7 


3.257 (5) 


H7A-H13B 


2.0500 


03-C14" 


3.376 (5) 


H7A-02 


2.4700 


01-H2A'^ 


2.11 (3) 


H7B-N2 


2.5000 


01-H8" 


2.8500 


H7B- -01 


2.6000 


Ol- -HTB 


2.6000 


H7B-H8 


2.4400 


Ol-HTB'" 


2.6600 


H7B -Ol'" 


2.6600 


01-H14C'^ 


2.6600 


H7B -mA 


2.0100 


02-H13B 


2.7100 


H8-H12B 


2.5700 


02-H16 


2.8100 


HS-Ol'" 


2.8500 


02-H7A 


2.4700 


H8 -H7B 


2.4400 




2.9100 


H8 -HlOA 


2.5800 


02-Hr 


1.93 (4) 


H9A-02'''" 


2.9100 


O3-H20 


2.5300 


H9A-H1 


2.5500 


03-HlA'' 


2.6500 


H9B-C14 


2.5900 
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OS-HMC" 


2.8700 


H9B-H14A 


2.0300 


O3-H20™ 


2.7300 


H10A-C18" 


2.9200 


03-H14A" 


2.6200 


H10A-C17" 


3.0700 


N1-02™ 


2.756 (4) 


H10A-H8 


2.5800 


N2--Brl 


3.068 (3) 


HI 1 A---ri 7"" 


2.9900 


N2---01'^ 


2.926 (4) 


H1 ?R-H7R'^ 


2.4100 


N2-H7B 


2.5000 


H12B-H8 


2.5700 


C5-C14 


3.470 (6) 


H13A-H1 


2.4500 


C7-02 


3.257 (5) 


H13B-H7A 


2.0500 


C7-01 


3.312 (5) 


H13B-02 


2.7100 


C14-C20'^ 


3.411 (6) 


H13B-C7 


2.5800 


C14-02"" 


3.337 (4) 


H14A-03''' 


2.6200 


C14-03"' 


3.376 (5) 


H14A-H9B 


2.0300 


C14-C5 


3.470 (6) 


H14A-C9 


2.5400 


C20-C14''' 


3.411 (6) 


H14B ■••C5 


3.0300 


Cl-Hl 


2.99 (4) 


H14B-C20''' 


3.0600 


C3-H21A'' 


2.8900 


H14B-C6 


2.5600 


C5-H16 


2.9600 


H14C-03" 


2.8700 


C5-H14B 


3.0300 


H14C-01" 


2.6600 


C6-H16 


2.9600 


H14C—H20"' 


2.4700 


C6-H14B 


2.5600 


H14C-"S1'^ 


3.1100 


C7-H2A 


2.64 (3) 


H16-02 


2.8100 


C7-H13B 


2.5800 


H16-C5 


2.9600 


C9-H14A 


2.5400 


H16-C6 


2.9600 


C13-H7A 


2.5900 


H17-H21A 


2.4000 


014-^20'" 


2.8100 


Hn-HS" 


2.5200 


C14-H9B 


2.5900 


H19-Br2''' 


3.1200 


C17-H11A'' 


2.9900 


H20-O3 


2.5300 


C17-H10A" 


3.0700 


H20-C14'^ 


2.8100 


C18-H10A" 


2.9200 


H20-H14C" 


2.4700 


C20-H14B" 


3.0600 


H20-O3"' 


2.7300 


HI- -HISA 


2.4500 


H21A-H17 


2.4000 


Hl-Sl™ 


3.15 (3) 


H21A - O" 


2.8900 


H1-H9A 


2.5500 


H21A-H3'' 


2.3900 


Hl-Cl 


2.99 (4) 


H21B-H21B™ 


2.5900 


JTLi \JA 


1 93 Ml 






02 — SI — 03 


113.17 (17) 


C8 — C9 — ^H9A 


110.00 


02— SI— C15 


105.61 (17) 


CIO — C9 — H9B 


109.00 


03— SI— C15 


106.95 (19) 


Cll— CIO— HlOA 


109.00 


01— SI— 03 


113.92 (18) 


Cll— CIO— HlOB 


109.00 


01— SI— C15 


105.66 (17) 


C9— CIO— HlOB 


109.00 


01— SI— 02 


110.80(17) 


C9— CIO— HlOA 


109.00 


C8— Nl— C14 


113.1 (3) 


HlOA— CIO— HlOB 


108.00 
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f^n "\Ti /^o 


111 T 

1 1 1 .Z (i) 


ClU — CI 1 — Ml Id 
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C/ — JN 1 — C14 


111 /"I \ 
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f\ ^ ljiia 
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r^o XT1 XJ1 
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/^1 0 /^1 1 XJ1 1 A 

Clz — Cll — ^MllA 
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C14 — JN 1 — hll 


1 1 A /"3\ 

1 lU (i) 


i^io ^ uiid 
CIZ — Cll — Ml Id 
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lUV.UU 
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CD — JNZ — ^rizA 
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/"'ll /"'lO LJIOA 

Cll — Clz — ^MlzA 
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til A — JNz — tiZti 
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114(3) 


/^io XJIOA 
Cli — Clz — MlzA 
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/^C TVTO OO D 

Cj — Nz — ^tLZd 


IZZ {2} 


Cli — Clz — MlzD 


1 AA AA 

1 uy. uu 


Cz — CI — Co 


1 OA 

IZU.O (i) 


/^11 /^10 TUIOD 

Cll — CIZ — MIZd 


1 AA AA 

luy.uu 


BrZ — cz — C3 


1 1 T n 
11 /.y {j) 


TU10A /^10 TUIOD 

M 1 Z A — C 1 Z — M 1 Zd 


1 AO AA 

lUo.UU 


dTZ — cz — C 1 


1 O 1 /I 

1Z1.4 (i) 


/^io XJ1 "3 A 
CIZ — Cli — MliA 


1 1 A AA 
UU.UU 


r^'t f^i 
CI — CZ — C3 


1 OA 1 i' A\ 

IZU. / (4) 


C 1 Z — C 1 i — M 1 i D 


1 AA AA 

luy.uu 


CZ — C3 — C4 


llo.l (4) 


Co — C 1 i — M 1 iA 


1 1 A AA 

UU.UU 


rJr 1 — C4 — C J 


I 1 "7 A 

II /.4 (i) 


Co — C 1 i — M 1 io 


1 AA AA 

luy.uu 
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Ci — C4 — CD 


1 O /I O 

lz4.z (i) 


XJ1 1 A 1 XJ1 
MliA — Cli — MlirS 


1 AO AA 

lUo.UU 


Br 1 — C4 — C J 


1 1 O A /"3\ 

II0.4 (i) 
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luy.uu 
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Izl.j (ij 


"\T 1 /"'I/I LJ1/IA 

JN 1 — C14 — ^M14A 
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UU.UU 
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1 OA Z 

IzU.j \p) 
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1 1 A /I { A \ 

iiy.4 (4) 
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JN 1 — Co — CV 


111 A 

1 1 1 .U (i) 


CI J — Clo — CI / 


1 OA ( A\ 

IZU.O (4) 
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I 1 A 1 

II U.i (ij 
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Clo — CI / — Clo 


101 1 ( A\ 

IZl.l (4) 


r^Q r^v\ c\ 
Co — Cy — ClU 


1 1 A //I \ 

1 lU.o (4) 


c 1 / — c 1 0 — c 1 y 


1100 ( A\ 

ii 1 J (4) 


CV — C 1 U — C 1 1 


111 1 //I \ 
lli.i (4) 


CI / — Clo — CZl 


101 Z A\ 

IZl.j (4) 


ClU — CI 1 — CIZ 


111 0 //I \ 
1 1 1 .Z (4) 


1 A 1 0 /^O 1 

C 1 y — C 1 0 — CZ 1 


1 OA n t'z\ 

IZU. / p) 


CI 1 — Clz — Cli 


1101 /A\ 

llz. 1 (4) 


/^1 0 /^1A /^OA 

C 1 0 — C 1 y — CzU 


101 O /'A\ 

IZl./ (4 J 


Co — C 1 J — C 1 Z 


1 1 A ^ A\ 

1 lU.o (4) 


z /^OA 1 A 
C 1 J — CZU — C 1 y 


I 1 A C t' A\ 

II y. J (4) 


i^^C f~^'\ LJ1 A 

Co — CI — Ml A 


1 OA A A 


CI J — Clo — Mlo 


1 OA AA 

Llyj.yjyj 


XJ1 A 

Cz — CI — Ml A 


1 OA A A 


CI / — Clo — Mlo 


1 OA AA 

IzU.UU 


r^"! XJ'3 

Cz — Ci — Mi 


101 AA 


/^liC /^n XJ1 T 
Clo — CI / — Ml / 


1 1 A AA 

uy.uu 


r^A r^"^ Tui 
C4 — Ci — Mi 


101 AA 


Clo — CI / — Ml / 


1 OA AA 
IZU.UU 


"\Ti f~^n TLn A 
JN 1 — C / — ^M / A 


1 AA AA 


/^10 1 A LJ1A 

Clo — ciy — Miy 


1 1 A AA 

uy.uu 


Co — C / — M/D 


1 AA AA 


/^OA /^lA XJ1 A 

CzU — ciy — Miy 


1 1 A AA 

uy.uu 


JNl — C/ — i\Iq 


1 AA AA 


/^1C /^OA XJOA 

Clj — CzU — MzU 


1 OA AA 

IzU.UU 


r^c r^n xj'? a 
Co — C / — M / A 


1 AA AA 
lUV.UU 


i^lA i^OA UOA 

C 1 y — CZU — MZU 


1 OA AA 


M/A — C / — ^M/d 


1 AO AA 

lUo.UU 


1 0 /^O 1 LJO 1 A 

C 1 0 — CZ 1 — MZ 1 A 


1 AA AA 

1 uy.uu 


i J \_-0 XTO 


i vO.vv 


piQ poi M91R 


1 AO AA 

i yjy.yjyf 


Nl — C8 — H8 


108.00 


C18 — C21 — H21C 


110.00 


C9 — C8 — H8 


108.00 


H21A — C21 — H21B 


109.00 


H9A — C9 — H9B 


108.00 


H21A — C21 — H21C 


110.00 


C8— C9— H9B 


110.00 


H21B— C21— H21C 


110.00 


CIO— C9— H9A 


110.00 






02— SI— C15— C16 


-47.4 (3) 


N2— C5— C6— CI 


-178.4(4) 


01— SI— C15— C16 


70.1 (3) 


N2— C5— C6— C7 


4.7 (7) 


01— SI— C15— C20 


-109.6 (3) 


C4— C5— C6— C7 


-172.6 (4) 
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Vi — Si 1 — C 1 D — C/U 


IT 1 /'A\ 

12.1 (4) 


C4 — CD — Co — C 1 


4.3 (6) 


Uz — a 1 — C 1 3 — CzU 


1 A \ 


/"'I z"'*; /~^n "\.Ti 
C 1 — Co — C / — JN i 


nZ A /CA 

/j.U {j) 


Vi — S> i — L. 1 3 — L. 1 0 


— ioo.z (ij 


/^C /^iC /^T M1 

C J — Co — C / — ^JN 1 


1 AO 1 /A\ 

— lUo.l (4J 


r^O XT1 

Co — JN i — C / — Co 


i/4. / (ij 


XT1 /^o /^n A 
JN 1 — Co — Cy — CiU 


-177.7 (3) 


C14 — JN 1 — C5 — CI J 


1 "7/; o /"I \ 
— 1 /o.o (3) 


cy — Co — c 1 3 — c 1 z 


55.3 (5) 


r^n "\T1 /^Q r^o 

c / — JN 1 — — 


1 TO 0 
— L /O.O ) 


c 1 3 — Co — cy — c 1 u 


-54. 1 (5) 


r^n Ml /^Q /^l "2 
L. / — JN i — L.O — L. i J 


JO. / (,4 j 


JN 1 — Co — C13 — Ciz 


1 /y.3 (3 j 


L.14 — ^JN 1 — L/ / — L.0 


4/. 3 (4J 


Co — Cy — ClU — Cll 


j3. / P) 


C14 — JN 1 — Co — cy 


-52.3 (4) 


cy — c 1 u — c 1 1 — c 1 z 


— j3. / (0) 


Cz — CI — Co — CD 


-1.9 (6) 


/^1A /^IT 

ClU — Cll — Clz — C13 


54.2 (5) 


Cz — C 1 — Co — C / 


1 /j.l (4j 


Cll — Clz — C13 — Co 


1 

— DD.l p) 


f^i^ 

Co — C 1 — Lz — C3 


-1.0 (6) 


CI /^i/; /^i"? 
IS 1 — C 1 J — C 1 0 — C 1 / 


1 ^A 0 /"I \ 

1 /y.o (3) 


Co — C 1 — Cz — Brz 


1 /o.l (3) 


CzU — C 1 J — C 1 0 — C 1 / 


—{j.o [b) 


DIZ — Cz — CJ — C4 


—1 /o.U (3) 


0 1 — c 1 J — CzU — c 1 y 


— 1 /o. / (3) 


/"^"i 

Ci — Cz — Ci — C4 


1 1 

1.1 (6) 


c 1 0 — c 1 J — CzU — c 1 y 


1.7 (5) 


Cz — C J — C4 — Br 1 


— 1 /y.Z (3) 


C 1 J — C 1 0 — C 1 / — C 1 0 


A T /"7\ 

-0.2 (7) 


L-2 — C3 — C4 — C5 


1.7 (6) 


/"'I^C /"'I'? /"'lO /"'lA 

C16 — C17 — CI5 — C19 


0.0 (7) 


03— C4— C5— N2 


178.4 (4) 


016—017—018—021 


178.6 (4) 


Brl— 04— 05— N2 


-0.7 (6) 


017—018—019—020 


1.1 (6) 


Brl— 04— 05— 06 


176.6 (3) 


021—018—019—020 


-177.6 (4) 


03—04—05—06 


-4.3 (6) 


018—019—020—015 


-1.9 (6) 


Symmetry codes: (i) x, 


-3H-I/2, z-1/2; (ii) X, ->H-l/2, z+1/2; (iii) x, 


-3H-3/2, z+1/2; (iv) -x+1, 


-y+\, -z; (v) -x4-l,y+l/2, 



1 , z; (vii) -x+1 , -y+2, -z; (viii) -x+1 , 3^1/2, -z+1/2; (ix) x, 3;-l , z; (x) -x, ^1 , -z; (xi) x, ^3/2, z-1/2; (xii) -x, -y+2, -z. 



Hydrogen-bond geometry (A, °) 



D—n-A 


D— H 


H - 


D-A 


D—n-A 


Nl— Hl-02™ 


0.85 (3) 


1.93 (4) 


2.756 (4) 


161 (4) 


N2— H2A-01" 


0.85 (3) 


2.11 (3) 


2.926 (4) 


162 (4) 


N2— H2B-Brl 


0.84 (2) 


2.67 (3) 


3.068 (3) 


111(2) 


07— H7A-02 


0.9700 


2.4700 


3.257 (5) 


138.00 


020— H20-O3 


0.9300 


2.5300 


2.905 (5) 


104.00 



Symmetry codes: (viii) -x+l,;^l/2, -z+1/2; (iv) -x+1, -y+\, -z. 
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